Control of Mycobacterium bovis BCG infection with increased inflammation in TLR4-deficient mice.
Live mycobacteria have been reported to signal through several pattern recognition receptors (PRR), among them toll-like receptor 4 (TLR4) and TLR2 in vitro. Here, we investigated the role of TLR4 in host resistance to Mycobacterium bovis (BCG) infection in vivo. In vitro, macrophages of TLR4 mutant C3H/HeJ mice infected with BCG expressed lower levels of TNF than controls, and TNF release was further decreased, although not completely absent, in the absence of TLR2. In vivo, TLR4 mutant C3H/HeJ and control C3H/HeOUJ mice were infected with BCG (2 x 10(6) CFU i.v.). Both TLR4 mutant and wild-type mice were able to control the infection and survived 8 months post-BCG infection. Macrophage activation with abundant acid-fast bacilli and expression of inducible nitric oxide synthase (iNOS) and MHC class II antigens was seen in both groups of mice. However, TLR4 mutant mice experienced an arrest of body weight gain and showed signs of increased inflammation, with persistent splenomegaly, increase in granuloma number and augmented neutrophil infiltration. Infection of TLR4-deficient mice with higher doses of BCG (1 and 3 x 10(7) CFU, i.v.) increased the inflammation in spleen and liver, associated with a transient, higher bacterial load in the liver. In summary, TLR4 mutant mice show normal macrophage recruitment and activation, granuloma formation and control of the BCG infection, but this is associated with persistent inflammation. Therefore, TLR4 signaling is not essential for early control of BCG infection, but it may have a critical function in fine tuning of inflammation during chronic mycobacterial infection.